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INTRODUCTION. 

This REVIEW treats generally the meteorological conditions 
of the United States and Canada for July, 1587, and is based 
upon reports of regular and voluntary obserrers of both coun- 
tries. Descriptions of the storms which occurred ovor the north 
Atlantic Ocean during the month are also given, and their 
approximato paths shown on chart i, on wliich also appears tho 
distribution of icebergs and field ice reported. In tracing tlie 
centres of the paths of these storms, data from tho reports of two 
hundred and twenty-seven rossels hare been used. Tho storms 
which occurred over tlie oceatl were rather evenly distributed 
throughout the month, and developed greatest energy to the 
eastward of the fortieth meridian ; barometric pressiire below 
39.00 inches (768.0 mm.) being reported on two dates. Thero 
was an uriusual prevalence of fog in the vicinity of Newfound- 
land, and tlie dotted shading on chart i shows the limits of 
the fog-belts to tho westward ofthe fortieth meridian. 

The average number of areas of low pressure for July during 
the last fonrteen years is nine; on chart i for the present 
month are traced t h e  paths of seven such moas, or two less 
than the average for July. 

Over the central and iiortherii portions of the country to the 
east of the Rocky Nonntaius the most noteworthy metoorologi- 
cal feature of this month is the unusually high mean tempera- 
turo, the region of‘ greatest excess of lleat being the lomor lake 
region and portions of the Ohio Valley and middle Atlantic 
Rtntes, whore thc temperature areraged from 4 O  to 7 O  above 
the normal. Chart vexhibits, for selected stations in  the heated 
area, curves illustrating the cnrrent and normal temperatures 
of July, and mill be found of especial interest, as this month 
Over a large part of tho country has boon the warmest that has 
Occurred since the establishment of Signal Service stations. 

The monthly precipitation for the Atlantic coast and east 
Giilf states, extreme northwest, and for portions of the middle 
and southern Rocky Mountain districts, is generally in excess 
of the average; in tlie L;ilie region, central valleys, and west 
Gulf states it is below tho average. 

The rery heavy rains near the closo of the month in Georgia 
and South Carolina, caused a destructive fieshut in tho SR- 
rannali River, which at Augusta, Qa., was higher than has 
been known for more than twenty years. Local freshets i n  the 
smaller streams were numorous during the month in the states 
bordering on the Atlantic. 

In tlie preparation of this REVIEW the following data, 
received up to August 20, 1887, hare been used, viz., the 
regular tri-daily weather-charts, containing dnta of simulta- 
neous observntions tnlren at one hundred and thirty-three Sig- 
nal Service stations and twenty-four Canadian stations, as 
telegraphed to this office ; one hundred and sixty-seven monthly 
journals and one hundred and eixty-nine monthly meails from 
the former and twenty-four monthly means from the latter; 
two hundred and sixty-nine monthly registors from voluntary 
observers ; sixty monthly registers from Unitod States Army 
post surgeons ; marine records ; international simultaneous 
observations ; marine reports through the co-operation of the 
“New York Herald Weather Service;” abstracts of ships’ logs 
furnished by the publishers of “The New York Maritime 
Register;” monthly weather reports from the local weather 
services of Arkansas, Illinois, Indiana, Iowa, Kansas, Michi- 
gan, Minnesota, Mississippi, Missouri, Nebraska, New England, 
New Jersey, North Carolina, Ohio, Oregon, South Carolina, 
and Tennessee ; nnd the Central Pacific Railway Company ; 
trustworthy newspaper extracts, and special reports. 

.-- _ _  - - - -. - . - -_ - - . - - __ ___ 

ATMOSPHERIO PRESSURE (expressed in  inches and hundredths). 

The distribution of mean pressure for July, 1887, deter- 
mined from the tri-daily telegraphic observations of the Signal 
Service, is showu by isobarolnetric linos on chart ii. The area 
of maximum pressure for July is shown by the isobar of 30.1, 
aud occupies the north Pwific coast; the area of minimum 
Pressure covers portions of the southern and middle plateau 
districts, and is indicated by the isobar of 29.85. The moan 
pressure over all the districts to the east of the Rocky Moun- 
tains generally ranges between 29.9 and 30.0, being greater 
Over the southern portions of the country tlian in the northern 
districts. 

Compared with the mean pressure for the preceding month, 
a4 increase is shown along the south Atlantic and Gulf coasts, 
and over the entire country from the Miesissippi River to tho 
Pacific coast; the excess is more than .lo over nearly all of 
the Rocky Nountnin region, and over portions of the middle 
and southern plateau districts it amounts to -16 or more. To 
the eastward of the Mississippi, north of the thirty-fifth par- 
allel, the mean pressure for July is slightly below that for 
JUue, the  deficiency being less than .05, except in the Saint 
Lawrence Valley, New England, and the Nari time Provinces 
of Oanada, where it is -05, or slightly more. 

The departures from the normal pressuro for the various sta- 

tions <we given in the tables of’ miscellaneous meteorological 
data; they aro also graphically exhibibd on chart iv by lines 
connecting stations of normal or equal abnormal values. As 
will be seen from this chart the mean pressure for July is 
about normal over nearly the whole country ; the maximum 
deficiency being .03, and the maximum excess, .06. The re- 
gion oyer which a deficiency occurs oxtsnds from the Gulf of 
Mexico northward to the Lake region, Minnesota,, and Dakota, 
while in all other districts tho mean pressure is normal or 
slightly above. 

BAROMETRIC RANGES. 
The monthly barometric ranges at  the various Signal Service 

stations are also givon in the table of miscellaneous data. The 
following are some of the extremes : 
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AREAS O F  HIGH PRESSURE. 
I n  tlie examination of the tri-daily weather charts, con. 

structed with reports received from the Doininion of Caiiacla 
and all parts of the United States, eight well-defined areas ol 
high pressure have been traced with sufficient accnracy to war. 
rant a brief description of them. The general direction 01 
movement of these high areas hiis been easterly, with the ex. 
ception of numbers iii a n d  v, which was southerly. Six 01 
these areas first appeared off the coast of Oregon and Wash. 
ington Territory; one moved southmestward from the vicinity 
of Newfoundland, and tlie remaining one passed northeast- 
ward along the Atlaiitic coast. In tracing their tracks it .was 
noticed that a high area prevailed during nearly tlie whole 
month off the coast of Oregoii and Washington Territory, and: 
a t  intervals, it would apparently start onstward, divide into 
two areas, one returning to the coast and the other taking an 
easterly course. 

Tho attendant phenomena upon the areas traced for J u l y  
hare iiot been of such a positive character as to warrant a 
description of each. Light gradients, both in pressure and 
temperature, generally fair weather, aud moderate wind veloci- 
ties have been the general acconipaiiying conditions. 

The following are general descriptions of the tracks pursued 
by the several areas of high pressure : 

1.-This area is a continuation of number iv for the month 
of June. On the 1st of July it mas off the North Carolina 
coast, with a pressure of30.24. I t  moved slowly northeastward 
and disappeared on the 6th off tho coast of Nova Scotia. 

11.-This area was central off the collst of' Oregoii on tho 
1st. After remaiuiug in that vicinity for seven day8 i t  started 
rapidly eastward, arriving in  West Virgirlia on the 12th. It 
then moved southward and left the east Florida coast 011 the 
14th. 

111.-The morning reports of the 7th located this area on the  
coast of Wadlington Territory. I t  remained in that viciriity 
until tlie l l t h ,  when it started e:tstward over British Columbia 
and Manitoba, arriving over the Province of Ontario 011 the 
15th. I t  then took a southwesterly course towards Texas, 
and disappeared off the Texas coast on the 18th. 
' 

1V.-This area was first located off the coast of Washington 
Territory on the 13th. I t  started emtw:ird on the 16th and 
moved directly to Nebraska. It then changed its course to 
uortlieast and passed beyond Lake Superior on the 20th. 

V.-The morning reports of the 19th indicated that a high 
area was approaching Nova Scotia from the north. I t  moved 
slowly southward, and after rernaiiiing OR the coast of Nova 
Scotia until the 25th i t  disappeared. 

VI.-This area was first located off the Oregon coast 011 the 
21st. It moved rapidly eastward to Lake Huroii; it then 
changed its course to the northeast and passed beyond the 
stations of obserration on the 24th. 

VI1.-The moruing reports of t h e  23d indicated the approach 
of a high area from the Pacific Ocean to tlie Oregon coast. I t  
soon after appeared and moved over Wwhington Territory. 
It theii changed its course and moved southeasterly irlto 
southern Dakota; i t  then passed directly eastward O T C ~  the 
Lake region to the coast of Nova Scotia, where i t  disappeared 
on t h e  31st. 

VII1.-On the morning of the 25th ;L pressure of 30.24 was 
reported from Washington Territory. The centre of the high 
area seemed to be to the northward. It moved iuto British 
Columbia and then started southeastward to Iowa. It then 
pursued R northeast course and was central north of Lake 
Huron on tlie 31st. 

AREAS OF LOW PRESSURE. 
Seven areas of low pressure h:tve been defined and tlicir 

paths traced from the tri-dail y observations for the month of 
July. Chart i exhibits these paths. Three of tlie low areas 
were first noticed in the region north of Montana, the fourth 
in Colorado, the fifth iii Iowa, the sixth north of the Province 
of Quebec, aiid the seventli in the viciiiity of the Wiirclwnrd 

Islands, West Iudies. The course of six of them was generally 
eastward, wiCh several peculiar temporary deviations. The 
seventh followed the course usual for West Indies' cyclones, 
:tnd mill be more fully described hereinafter. 

The following table sliows the time first and last observed, 
latitude and longitude, and the average hourly velocity of 
each area of low pressuro traced for July : 

I Firat observed. Lnet obaerved. 

1 -  
- . . 

No. I ........... 1, 3 p. Ill. 
I1 ......... 7,  3 1'. 111. ' 
111 ........ 1 6, I I  p . 1 1 ~  
IY ......... 13, 7 ii.111. 1 
VI ', ,.,... 10, IO 1'. 111. 

I I 
YII ... ... i 22, 7 11. 111. 

v ........... I 13, 2 1,. Ill. 

20.0 
23.0 
23.0 

32.0 
36.0 
10.0 

20.0 

Avorage rnte of ~ ~ ~ o g l e a a ,  22.6 iiiilea pur lioui. 

The following are brief descriptions of the areas of low press- 
ure traced, with mention of' soine of the more iniportant me- 
teorological conditioiis attending tlieni : 

I.-Tlio afternoon reports of the 22d indicated the preseiice 
of a light barometric depressiou in southern 'Colorado, with a 
minimum pressure of29.74. I t  at once moved to Lake Superior, 
with a decrease in pressuro to 29.68. Its subsequent course 
was eastward, passing over the lower Saint Lac-rence valley 
and Newfoundland, leaving tlie coast on the 8th, with a central 
pressure of 20.42. I t  was attended in its whole course by liglit 
rain ant1 occasiorial brisk wiuds. 

11.-On tlie afternoon of the 7th a pressure of 20.G8 WLS re- 
ported from tlie region just north of Montana. Subsequeiit 
reports disclosed it well clerelopecl area of low prcssure. I t  
moved over :L path slightly soutli of east ancl passed off tlie 
New England coast on tho l l t l i ,  mitli a minimum pressure of 
29.56. Light railis and fresh to brisk winds prevailed in its 
vicinity during its eastward progress. 

111.-This area of low pressure mas first noticed i n  the Sas- 
katchewan Vallex ou the evening of the 8 th ,  with a iniuiinum 
pressuro of 20.GS. I t  moved slowly southeastward into south- 
ern Dakota mhero it disappeared on the 11th. Light raius 
fell in Nebraska aiid Dakota along its path, 

1V.-A low area appeared in tlie lower Saint Lawrence 
valley 011 the morning of the 13th, accoiupaniecl by liglit rains 
and fresli winds. I t  at once moved eastward and passod beyond 
tlie field of observation on the afternoon of the 14th: 

V.-The preseure on the iiltornoon of the 13th was reported 
w 29.50 in the region just north of Montana. Subsequent re- 
ports indicated that B well defined low area was moving 
Joutheastward. 011 the 14th it was ceutral in eastern Da- 
kota. On the 15th it had lnored southwestward into Colorado. 
It a t  once began inoviiig northeast and was ovor Lako Superior 
DU the 1Gtli. Its course was tlien changed to soutlieast :uld it 
passed over lower New England on tlie 18th. I t  afterwards 
moved southward along the coast to Virgiuia and clisappeared 
011 tlie 19th. During its whole progress its gradioiit was very 
light, often not averaging oue-tenth of' an iiich for two hun- 
dred miles. Occasionally light rains and light winds prevailed 
along its path. 

VI.-The evening reports of tlie 20th from the ceutral Mis- 
sissippi valley clefined a slight barometric dopression RCCON- 
psnied by an area of cloud and rain. The rain-area rapidly 
spread oror the country eastward to the Atlantic coast, and 
the low pressure area slowly moved eastward to Iiidiana and 
then northeastward to the lower Saint Lawrence valley, dis- 
appearing on tho 23tl. The extended area of rain which pre- 
railed during the progress of this low area was remarkable, 
:overing tlie entire country east of' tlie Mississippi River. 

VII.-!l'his low area was the only depression which passed 
rritliiii tlie liniits of observation during the month that prored 
to be dangerous to :dl classes of vessels. I ts  first appearance 
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ancl subsequent course entitle it to he placed aniong that tinuetl northeast to the vicinity of Augusta, Ga., tlieu west- 
class of storms known as West Indies' cyclones. j ward, arriving in northern Mississippi on tlie creriiiig of the 

The following report of Mr. A. P. Goodman, mate of bark I 31st, where it fiiially disapearcd early in August. Its progress 
'' Florence," of Boston, located at Barbadoes during the time ' tlirough the Caribbean Sea aiicl the Gulf of Mexico appears 
i t  prevailed in that ricinit,y, will illustrate its severity : j to have been between fifteen and twenty miles per hour, and 

i W:LS accompanied by destructire winds and heavy rainfall. 
wit11 rain showers niid very close, sultry weatlier and n fa&n g~iss .  At 4 21. , I'eports of a nllmber of \'esse's wrecked h n ~ o  been received 
m., Greenwich time, 20th of July, the weutlicr cominencef to threaten, the ' fro111 the westmern Plorida, 
glass hnving fallen to  29.G4. The progress of the cycloue after leaving the Gulf of' Mexico 
secure for a blow; at 6 11. in. blowing heavy, witR sqotills of rain nnd n sen i m q s  reduced to about t.811 miles per ilour. Its violence also 
rolling in from the me.; 7.30, wind irlcreasiiig in the squctlls; 8.30, in a ter- ~ appears to ha,,va been sligllt,ly red~lce(~,.jll(lgilIg from tile fol- 
rific sqnall we parted all our liues rind drove over to the other sidc of t.hc 
Creek, doing considerable dnmage; abotlt tile SILlne tinle \\.e sllw distress si6- I lowing maxiIllUm wind-velocities, ill Inlles per hour : Cedar 
nnls out to the Roirds, and when daylight 1)roke it \ws sometlling terrific to i Keys, Fla., 54 ; Peiisacola., Flt~., 36; Jacltsouville, Fla,., 36; 
look at, there being no less two barks, one bnrkentine, one brigantine, one Sav:\nnah, Ga., 36; Augusta, Oil,., 20; Atlanta,. Gn., 30; 
two-masted schooner, oiie sniirll steamer, and two coiideiniied vesscls on the i Jlobile Tile r;lilifi1.11 versy 11ea.vy in  Florida, 
shore ; oiie bark and bnrkentine coinpletelg brokcii up ; the sen wus like n I ~ ~ ~ ~ ~ i k ,  a,n(l ek,terll ~ l ~ b ~ ~ ~ : ~ .  tiie total 
~iiountain on the shore. I anionuts, in  iuches, reported during the time the iutlueiice of 

The path pursued b~ this cyclone, :is determined by a num- I tlie cyclone prevailed : Jacksoiirille, Fla,., 3.50 ; Titusrille, 
ber of vessels' logs, reports, aut1 observations received froin I Fla., 4.54; Cedar Kcys, Fla., S.00; Peusacola, FIR., 1.34; 
ressels sailing on the Gulf of' Nexico, the Caribbean Sea, aud I Montgomery, Ala., 3.57; Atlanta, Ga.,  S.03, and Auguta,  
vicinity, appears to have beeu a little south of 13arbadoes on Ga., 6.02. This heavy rainfall, i n  connectioii wit11 the high 
the 20t11, moving east. I t  thou moved eastmart1 over the I minds and smolleii rivers) was very (Iestructire to tiie growing 
central port,ion of tlie Caribbean Sea just north of N. 15O to ' crops aud public highwa.ys. 
TV. 85O, then northwest over the extreme eastern portion of 1 Through tho kindness of Padre B. Vifles, S. J., Director of 
Yucatan to about N. 25O. At about the latter point its path t,he Maglietic amd Meteorological Obserratory, Beleu College, 
seems to have been northerly for a few degrees ancl then Havana., Cuba, tlie Chief Sigua.1 OfHcer was kept informed by 
changed to uortlieast. I t  arrived on the coast of western I telegraph of the progress of the cyclone before i t  reached the 
Floritla on the moruiug of the 2ith, with a minimum pressure j coast of the United States, and timely mnriiiug was giveu t80 
of 29.60 aud a wiud-velocity of fifty-four uiles per hour or '  the ahippiiig 011 the Gulf and south Atlantic comts, both by 
more. 

July 20th.-During the 1ut two dnys we linre hnd li lit sqonlly weutlier, 

northern Cllban co;lsts. 
We put out estrn ro )es and lines imd innde all ' 

Ala., .26. 
~ 1 , ~  followiug 

. ' 

After r.eaching the const of Florida its coiirse con- 1 cnution:iry wind sigiials and special storm messages. 

NORTH ATLAXTIC woms DUBIXG JULY, 1887. 
[ Presviire in iiiclies aiid millinteti s ;  wind-force by Beaufort scale.] 

The paths of the depressions that have appeared over tho 
north Atlantic Ocean dnriiig the nionth are dekrniiued, approxi- 
mately, from internatioual si niul taneous observations !urnislied 
by captains of' ocean ste;iniships and sailing vessels ; abstracts 
of ships' logs aiid otlier (lata collected by the Sigual Service 
iigencies at the 1)orts of New York, Boston, and Pliilaclelpliin j 
reports received tlirough the co-ol)eration of tlic '' Ken. York 
E e r d d  Weather Service ;)' and from other miscellaneous data 
received at this office up to Augiist 21, 1887. 

Seven clcpressious are traced, of which two passed eastward 
Over the  iiortliern extremity of Sewf'oondland and advanced 
to the northwnrd of the British Isles ; two moved e:tstward I InsJuly, lSS6, twelve depressions appe;ired over the ocean, 
froni the coast of tlie United States south of the forty-flf'th of which seven \vure continuatious of :ireas of lorn pressure 
Parallel, and three first appearod over mid-ocean. The geu- 1 traCec1 ou the North American continent; three storms tra- 
era1 course of direction of tlie depressioiis mas owst-northeast, versed the ocean from coast to coast, one of which first ap- 

peared in the Caribbean Sea and passed iuto the Gulf of 
Mexico. whence i t  advanced northeast to tho northward of the 

and their rate of progression was, as a rule, slow. Barometric 
pressure raugiug below 28.00 (736.6) was reported on the Sth 
Over mid-ocean, and on tliq 26th to the southward of Iceland. 

The 111ore severe storms of the inonth were included within 
three periods, viz., from the 7th to the 12th hard gales pre- 
Wlcd over Inicl-ocean, attoiidiug the passage of depressions 
numbers 2 itlid 3 ;  during the 13tli, 14th, a i d  15th fresh gales 
Were occasioned to tlie southward aud eastward of Xewfouud- 
land by depression number 4, and from the 25th to tho 28th, 
iuclusire, fresh to whole gales occurred from the thirtieth 
lneridian to the Britidi Isles, accomp:uiyiug (10preSSiOnS nlilLI- 
bers G and 7. NO storm of m;irlred violence occurred off the 
Atlantic coast of tlie United States, altlioiigh moderate gales 
and unsettlecl weather were reported west of the fifty-fifth 
meridian and uorth of the tliirt~-fiftli pnrJle1 dnring the 
Greater portion of tho second and tlie latter part of the third 
decades of the niouth. 

Prom the  l l t l i  t,o tile 14th, inclusive, and during tlie 87th 
slid 28th. the barometric pressure in the riciuity of the 
Azores was relatively low j during the balaiice of the inonth 
the barometer coutiuned high iu that locality. Over mid- 

ocean the pressure ma,s high in the trans-Atlantic routes until 
the Bth, from which date until the 12th the barometer was 
geiierally low and fluctuating. During the secoiid decade 
generally high pressure prevailed, except to the northward of 
tlic British Isles and west of the forty-fifth meridian. During 
tlie third decade the barometer conti~:ued low ill, and to the 
uorthwarcl of, tlie trans-Atlantic routes east of the thirty-fifth 
meridian. The cyclone which passed eastward over the Carib- 
bean Sea and over the Gulf of Mexico during tlie third decade 
of the mouth is described under the heading of "Areas of 
low iwrmmre.7' 

British'IsI%, closely following the course of the Gulf Stream. 
In July, 1557, the storms, while beiug tsoinewhat less fre- 

quont than in corresponding mouths of previous.years, mere of 
uiiusnal summer strength to tlie eastward of the fortieth 
meridian during the  three storm periods herein roferred to. 

The following ibre brief descriptions of the depressions traced : 
l,-This depression was coiitral on the 2d over the northern 

portiou of the Gulf of Saint Lawrence, with barometric press. 
ure ranging to about 20.70 (754.4), whence it moved uortheast 
to about N. 54O, W. 6lo by the 3d, with an appareut decrease 
in ceutral pressure. During the next three days the storm- 
ceutrc is given n probablo track aloug the fifty-fifth parallel, 
after which it moved southeast and niiited with depression 
number 2 in N. 50°, W. 24O on the 7th. 

fl.-Tiiis depressiou originated southeast of the Banks of 
Kmvfoundland on the Gth, a id ,  moving northeast, united with 
depressiou number 1 on tho 7th, on which date barometric 
pressure about 29.30 (744.2) mas shown. By the Sth the centre 
of depression hac1 mored north-northeast to N. 65O, W. 210, 


